Abstract -Wireless technologies enable a mobile device to connect and access resources available in the environment, enabling pervasive multimedia. In this paper we first introduce a Bluetooth Jini Profile which allows Bluetooth devices to integrate with and discover service in a Jini environment. Then a peer-to-peer architecture, Pervasive Multimedia Overlay Network (PMON), connecting Jini networks for media sharing and streaming service, is developed. This overall structure enhances pervasive multimedia for mobile devices.
INTRODUCTION
Mobile devices such as PDAs and mobile phones are increasingly popular. Even with the improvement in wireless bandwidth, due to their low processing power and unsatisfactory display, mobile devices are still not yet ideal for multimedia services. But the wireless connectivity enables these mobile devices to connect to any local network. This feature allows mobile devices to make use of the resources and services in the local environments instead of having to bring their own resources. For example, when a mobile device enters a room, it can operate the Hi-Fi of the room to play music, the TV to play video to enjoy multimedia service.
But this needs well developed service discovery protocols for effectively locating and accessing the services available in the environment. Java Intelligent Network Infrastructure (Jini) [1] is a middleware technology built on the TCPIIP layer to implement a service discovery protocol. Jini technology allows a client to discover services in a local network without actual knowledge of the locations or characteristics of the services. In our work, we assume many Jini environments, each of which allows mobile devices to connect to it, search and use services inside it. Bluetooth [2] is a low cost and low power consumption wireless media and is expected to be found on every mobile device in the future. Jini and Bluetooth SDP are two common service discovery technologies. They may meet each other in many environments. But there is not a general architecture to bring them together and hence Bluetooth cannot discover Jini. We first design a Bluetooth Jini Profile which runs in three modes of operations, namely, Surrogate, Bridge, and Client mode, and allows a multihop Bluetooth connection to a Jini environment. From the success of P2P [3] system in recent years for multimedia sharing and media streaming, we further extend the power of a local Jini ServiceID: An UUID which uniquely identifies the service.
Class[]: An array of "Class" objects that defines the Class type of the service provider. Serveral factors affect our architecture design:
1. The limit on the range of Bluetooth radio:
Life would be easy if every Bluetooth device is just one hop from the access point. One of the design features of the Bluetooth device is power conservation. To limit power consumption, the power of the bluetooth radio is rather small.
Currently most of the Bluetooth modules use Class 3 radio (1mW). The maximum range is 10m, but due to interference, the typical range of the Class 3 radio is just 5-6m. In the case of the PAN or LAN profiles, if the access point is not within range of the client device, multicast routing of packets has to be peformed over multiple hops. This increases system complexity. In this article, we will propose a bridge architecture for the routing of Jini service requests m a Bluetooth network.
The ad hoc characteristics of Bluetooth network
In a Bluetooth network, it is assumed that all the nodes have a rather high mobility; they can freely join or leave arbitrarily.
Our proposed architecture should be able to deal with possible changes of the Bluetooth network topology.
The constraint of Bluetooth device
Bluetooth is rather lightweight and simple. It is designed for 
Multimedia Gateway (GW)
A Multimedia Gateway (GW) just acts as a gateway for a Jini network to communicate with other Jini networks. GW talks to other GW by using peer-to-peer protocol descriptors. The protocol used in our system is similar to Gnutella Protocol vO.4 [3] .We define five types of descriptors, Ping, Pong, When a requested media file is not in the local network, G W will send out Query messages to all its neighbors in the PM ON and this procedure will continue in other GW until the TTL value in the query header drops to zero. If a match is found in a remote GW, that particular GW will return a QueryHit which contains the metadata of the local media file, the address and the network condition of the machines that provide the service. The local GW, upon receiving the QueryHits, will collect them in a list and choose the best one for streaming the data.
Media Streaming Server (SS)
The Media Streaming Server can be a Real Time Protocol 
4-S. A Multimedia Gateway at the Server Domain (GW2) is
up; it discovers available multimedia server(s).
6-7. GW2 contact the SS2 to cache any available media data.
8-9. A Client (e.g. mobile node) comes in to the Server Domain and searches for the available multimedia service. It finds the SpeakerlMonitor through the L US 1.
The Client connects to the SpeakerlMonitor through
Bluetooth and passes in requested media data.
11. The SpeakerlMonitor tries to find the requested media data locally. If it finds the service available, just play the media data.
12-14. If the requested media data is not available, it tries to find the data through GW l. GWI is found through a Jini LUS.
IS. G WI tries to find whether media data is available in the local domain, from its cached memory.
16. If no media data is found, it sends Query messages to its neighbours in the PMON.
17. For each Gateway (GW2) found, it attempts to find the requested media data, from its cache.
18. If matched media data is found, Query Hit will be sent back, with the location (e.g. IP address + port number + protocol) of the Multimedia Server (SS2) to requesting gateway (GWl).
19. G WI redirects the result to SpeakerlMonitor.
20-21. The SpeakerlMonitor connects directly to the SS2 with the required result. 
